Involvement of nonparenchymal cells in oxygen-dependent hepatic injury by allyl alcohol.
Allyl alcohol injury to hepatocytes in the perfused liver is oxygen-dependent. It is not known if this injury involves direct action of allyl alcohol on hepatocytes or requires participation of other cell types (e.g., Kupffer cells) present in the liver. Accordingly, the action of allyl alcohol (100-500 microM) on isolated hepatocytes was studied using cells maintained at either 95 or 21% O2. Allyl alcohol toxicity, as indexed by trypan blue uptake, lactate dehydrogenase release, and ATP content, did not differ in the two groups of cells, suggesting that O2 dependency of allyl alcohol toxicity involves other cell types. Administration of allyl alcohol (30 or 40 mg/kg, ip) to rats caused extensive hepatic necrosis localized primarily to periportal regions. To test the involvement of Kupffer cells in the genesis of this injury, male rats (200-350 g) were treated with gadolinium chloride (GdCl3, 10 mg/kg, iv) which diminishes Kupffer cell function and number. The extent of hepatic damage assessed by light microscopy and serum enzymes, aspartate aminotransferase and alanine aminotransferase, was markedly attenuated by pretreatment of rats with GdCl3 24 hr prior to allyl alcohol injection. Thus, O2-dependent hepatic necrosis caused by allyl alcohol involves the presence of Kupffer cells. Since GdCl3 did not prevent toxicity in the perfused liver, circulating blood elements may also contribute to injury of the liver by allyl alcohol in vivo.